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Student learning data

show if schools are

meeting the needs

of all students and

uncover strengths in

learning and areas

for improvement.

Learning does not take place in isolation.

Students bring to the learning setting what they

have experienced and the values they have been

taught at home and in their neighborhoods.

This effects how they respond.

National Center for Education Statistics

When schools focus on compliance, they typically use only summative measures to

judge their progress. Schools committed to continuous school improvement use

multiple and ongoing measures of data to understand what students know as a

result of instruction, what teachers are teaching, and which students need extra help

and on what. These schools use student learning measures to provide valuable

information for adjusting instruction to meet the needs of all students.

STUDENT LEARNING DATA: WHAT THEY ARE ANDWHY THEY
ARE IMPORTANT TO CONTINUOUS SCHOOL IMPROVEMENT

How are our students doing?, a sub-question within the continuous school

improvement framework question, Where are we now?, requires a synthesis of

student learning data in all subject areas, disaggregated by student demographic

groups, by teachers, by grade levels, by following the same groups of students

(cohorts) over time, as well as looking at individual student growth. Student

learning data show if schools are meeting the needs of all students and uncover

strengths in learning and areas for improvement. If students are not proficient,

teachers need to know what the students know and what they do not know. If

students are not proficient, teachers need to know howmany are not proficient, and

by how much students must improve to become proficient. Looking at student

learning data within grade levels, and looking at student learning across grade levels

show if a school has instructional coherence, the alignment of curriculum,

instruction, and assessment within grade levels, and across grade levels to create a

continuum of learning for students.

Schools committed to

continuous school

improvement use

multiple and ongoing

measures of data to

understand what

students know as a

result of instruction,

what teachers are

teaching, and which

students need extra

help and on what.
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MEASURES OF STUDENT LEARNING

WAYS TO MEASURE STUDENT LEARNING

Comparing results on different measures gives teachers insight into what teaching

strategies, as well as testing strategies, work best with different students. Teachers can

also determine which formative assessments best prepare students for summative

tests. Appendix B3, the Student Learning Data Inventory, helps schools organize their

assessments within and across grade levels and subject areas, by assessment type.

Typical assessment terms, organized by assessments for, as, and of learning, are

defined in Figure 5.1.

Comparing results on

different measures

gives teachers insight

into what teaching

strategies, as well as

testing strategies,

work best with

different students.
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Figure 5.1
ASSESSMENT DEFINITIONS AND USES
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Figure 5.1 (Continued)
ASSESSMENT DEFINITIONS AND USES
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Figure 5.1 (Continued)
ASSESSMENT DEFINITIONS AND USES
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Figure 5.1 (Continued)
ASSESSMENT DEFINITIONS AND USES

Student learning data come from screening assessments, diagnostic assessments,

classroom assessments, classroom assignments and activities, formative assessments,

state/provincial assessments, performance and standards assessments, and grades. In

a perfect scenario, teachers are clear and agree on what they want students to know

and be able to do by the end of the year, course, or lesson, also referred to as student

learning standards. Short screening assessments, or screeners, administered to all

students help teachers know if students are at risk of failure. For students who did

not perform well on the screeners, teachers use longer diagnostic assessments to

understand what the students do and do not know, and consider how they can help

each student with her/his learning needs. Teachers plan for instruction for all

students with this information. On a regular basis, teachers assess to understand

what students are learning and which students need extra support, and adjust

instruction to meet all student needs. Teachers then assess to know if the students

learned what they were expected to learn.

Student learning data

come from screening

assessments, diagnostic

assessments, classroom

assessments, classroom

assignments and

activities, formative

assessments, state/

provincial assessments,

performance and

standards assessments,

and grades.
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In a normal

distribution, the

measures are distributed

symmetrically about the

mean, or average score.

Figure 5.2
THE NORMAL CURVE AND SCORES

Analyses of all types of student learning measures used in the school can help one

know if all students are learning, and if true learning can be detected better with one

measure than another. Looking across measures, teachers can determine how the

different measures compare in performance and if students perform differently on

one type of test versus another.

THE NORMAL CURVE AND RELATED SCORE TYPES

A text on data analysis would not be complete if it did not include a section on the

normal curve, and the scores associated with it. The normal curve (Figure 5.2) is a

distribution of scores or other measures that in graphic form has a distinctive bell-

shaped appearance. In a normal distribution, the measures are distributed

symmetrically about the mean, or average score.Most results are near the mean and

decrease in frequency the farther one departs from the mean. Stated another way—

the theory of the normal curve basically says that when a test is given to a

representative sample of students, most students score around the mean with few

students scoring very high or very low. Using this theory, test publishers are able to

create scales that are useful for schools to compare their scores with the norming

group.

Analyses of all types

of student learning

measures used in the

school can help one

know if all students

are learning, and

if true learning can

be detected better

with one measure

than another.
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National Percentile Ranks (NPR). The two most commonly used and useful

normed scales, or score types, are national percentile ranks and normal curve

equivalents. The national percentile rank, also known as the national percentile

equivalent, ranges from 1 to 99, with a midscore of 50. The NPR is one of the most

used scales; it is also misused the most. The misuse of this scale stems from the fact

that it is an unequal interval scale, which prohibits adding, subtracting,multiplying,

and dividing the scores.One should not look at gains, losses, or averages with percentile

ranks because of the unequal interval scale, and because the scores are dependent on

how the norming group performed. If a student performed at the 70th percentile

last year and 75th percentile this year—that is how the performance is described.

You can see on the normal curve (Figure 5.2) how her/his performance has changed

with respect to the norming group. Median scores, or the middle scores, are the

most appropriate means of describing a whole school’s typical performance.

Normal Curve Equivalent Scores (NCE). Normal curve equivalent (NCE) scores

were created by educational researchers to alleviate the problem of unequal interval

scales. This equal interval scale has a mean of 50, and range of 1 to 99, just like the

NPR.A standard deviation of 21.06 is used to ensure that NCE and percentile ranks

have equivalent scores at the 1st, 50th, and 99th percentiles. NCEs have the same

meaning across students, subtests, grade levels, classrooms, schools, and school

districts. Fifty (50) is what one would expect for an average year’s growth; put

another way, 50 is grade level—always the national average for the grade and month

the test is taken.You can look at how close your scores are to expected performance,

averages, gains, losses, highest, and lowest scores. NCEs are excellent for looking at

scores over time.

Convert percentile ranks to NCEs so you can compare scores over time, or NCEs to

percentiles to understand how your students did in relationship to other similar

students, using the tables in Figures 5.3 and 5.4. Note how the conversion can be

more exact going from NCE scores to percentiles. A conversion in the opposite

direction uses an average NCE.

The two most

commonly used and

useful normed scales,

or score types, are

national percentile

ranks and normal

curve equivalents.

Normal curve

equivalent (NCE)

scores were created

by educational

researchers to

alleviate the

problem of unequal

interval scales.

The national

percentile rank, also

known as the national

percentile equivalent,

ranges from 1 to 99,

with a midscore of 50.
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Figure 5.3
NCE TO PERCENTILE CONVERSION TABLE
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Figure 5.4
PERCENTILE TO NCE CONVERSION TABLE
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Figure 5.5
EXAMPLE GRAPH: NCE RESULTS BY GRADE LEVEL

When displaying NCE results, many schools show results for grade levels over time

as shown in Figure 5.5. One can make few comparisons within grade levels over

time because the students are not the same. However, one usually can see the scores

are fairly stable, unless something very different happens, such as using new teaching

strategies or adding new teachers. Grades three and four illustrate the type of

increases we would like to see every year.

NCE scores can be used for comparisons because they—

� have equal intervals;

� can be aggregated, disaggregated, and averaged;

� have a derived average of 50 and a standard deviation of 21.06;

� can be compared from one grade to another;

� can be used to calculate gain scores;

� match percentiles of 1 to 99;

� can be converted to percentiles after analysis.

Figure 5.6 shows how to reorganize a grade level over time graph to follow the same

group of students. This type of graph is called a “cohort graph.”The cohorts can be

matched (following the same students over time), or unmatched (following the

same groups over time).
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Figure 5.6
EXAMPLE GRAPH: MATCHED NCE MATH SCORES BY CLASS

The normal curve

serves the purpose of

showing us how our

students score in

relationship to

norming groups.

Our objective with

teaching should be to

make sure that the

normal curve does not

exist in our classroom.

THE MEANING OF THE BLOOM QUOTE

The normal curve is a distribution most appropriate to chance

and random activity. Education is a purposeful activity and we seek to

have students learn what we would teach. Therefore, if we are effective,

the distribution of grades will be anything but a normal curve.

In fact, a normal curve is evidence of our failure to teach.

Benjamin Bloom

The normal curve serves the purpose of showing us how our students score in

relationship to norming groups. It says that when we give a test to many students,

few will score very low, few will score very high, and most will score around the

average score.

“ . . . A normal curve is evidence of our failure to teach.”What this means is that as

teachers, we have the challenge to instruct and to ensure that students achieve what

we want them to know and be able to do. Our objective with teaching should be to

make sure that the normal curve does not exist in our classroom. We want all

students to learn the information.
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Figure 5.7
STANDARDIZED TEST SCORE TERMS, THEIR MOST EFFECTIVE USES,

AND CAUTIONS FOR THEIR USES

Standardized Test Score Terms

Standardized assessments have uniformity in content, administration, and scoring.

Standardized test score terms are defined in Figure 5.7, along with a description of

most effective uses and cautions for use.
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Figure 5.7 (Continued)
STANDARDIZED TEST SCORE TERMS, THEIR MOST EFFECTIVE USES,

AND CAUTIONS FOR THEIR USES
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Figure 5.7 (Continued)
STANDARDIZED TEST SCORE TERMS, THEIR MOST EFFECTIVE USES,

AND CAUTIONS FOR THEIR USES
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Figure 5.7 (Continued)
STANDARDIZED TEST SCORE TERMS, THEIR MOST EFFECTIVE USES,

AND CAUTIONS FOR THEIR USES
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Figure 5.7 (Continued)
STANDARDIZED TEST SCORE TERMS, THEIR MOST EFFECTIVE USES,

AND CAUTIONS FOR THEIR USES
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MEASURING COMMON CORE STATE STANDARDS

With the adoption of the Common Core State Standards, most states in the United

States will be changing the way they assess student achievement. Two consortia are

tasked with creating student assessment systems aligned to a common core of

academic content standards that:

� balance summative, interim, and formative testing through an integrated

system of standards, curriculum, assessment, and instruction;

� effectively gauge college and career readiness; and

� support quick turnaround of results.

As of the writing of this book, example assessments have not been released to allow

us to describe how best to analyze and use the results. Watch for articles and

addenda on the Education for the Futurewebsite: http://eff.csuchico.edu.

ANALYZING THE RESULTS, DESCRIPTIVELY

Descriptive statistics (i.e., mean, median, percent correct) can give schools very

powerful information. It is imperative that the appropriate analyses be used for the

specific score type. Figure 5.8 summarizes terms of analyses, their definitions, their

most effective uses, and cautions for their uses in analyzing student achievement

scores descriptively.

Descriptive statistics summarize the basic characteristics of a particular distribution,

without making any inferences about population parameters. Graphing the

information can also be considered descriptive.

With the adoption of

the Common Core

State Standards, most

states in the United

States will be changing

the way they assess

student achievement.

It is imperative that

the appropriate

analyses be used for

the specific score type.

Descriptive statistics

summarize the

basic characteristics

of a particular

distribution, without

making any inferences

about population

parameters.
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Figure 5.8
TERMS RELATED TO ANALYZING STUDENT ACHIEVEMENT RESULTS, DESCRIPTIVELY,

THEIR MOST EFFECTIVE USES, AND CAUTIONS FOR THEIR USES
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Figure 5.8 (Continued)
TERMS RELATED TO ANALYZING STUDENT ACHIEVEMENT RESULTS, DESCRIPTIVELY,

THEIR MOST EFFECTIVE USES, AND CAUTIONS FOR THEIR USES
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Figure 5.8 (Continued)
TERMS RELATED TO ANALYZING STUDENT ACHIEVEMENT RESULTS, DESCRIPTIVELY,

THEIR MOST EFFECTIVE USES, AND CAUTIONS FOR THEIR USES
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ANALYZING THE RESULTS, INFERENTIALLY

Many school administrators and teachers have taken statistics courses that taught

them it is important to have control groups, experimental designs, and to test for

significant differences. These terms fall in the category of inferential statistics.

Inferential statistics are concerned with measuring a sample from a population, and

then making estimates, or inferences, about the population from which the sample

was taken. Inferential statistics help generalize the results of data analysis when one

is not using the entire population in the analysis.

Descriptive analyses provide helpful and useful information and can be understood

by a majority of people.When using the entire school population in your analyses,

there is no need to generalize to a larger population—you have the whole

population. There is little need for inferential statistics when doing basic data

analysis work.

Inferential statistical methods, such as analyses of variance, correlations, and

regression analyses are complex and require someone who knows statistics to meet

the conditions and verify the conformity to the assumptions (postulates) of the

analyses. Since there are times when a statistician is available to perform inferential

statistics, some of the terms the statistician might use with tests include those listed

in Figure 5.9.

Inferential statistics

are concerned with

measuring a sample

from a population, and

then making estimates,

or inferences, about the

population from which

the sample was taken.

Inferential statistical

methods, such as analyses

of variance, correlations,

and regression analyses

are complex and require

someone who knows

statistics to meet the

conditions and verify

the conformity to the

assumptions (postulates)

of the analyses.
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Figure 5.9
TERMS RELATED TO ANALYZING STUDENT ACHIEVEMENT RESULTS, INFERENTIALLY,

THEIR MOST EFFECTIVE USES, AND CAUTIONS FOR THEIR USES
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Figure 5.9 (Continued)
TERMS RELATED TO ANALYZING STUDENT ACHIEVEMENT RESULTS, INFERENTIALLY,

THEIR MOST EFFECTIVE USES, AND CAUTIONS FOR THEIR USES

MEASUREMENT ERROR

All measurement, by definition, contains some error. However, that error can be

measured.

We often hear people talk about sample sizes being too small to make any

conclusions. Typically, what this means is that the larger the number of students in a

sample, the more confidence we have that the score is an accurate reflection of that

sample group’s abilities. We also want to know if the increases showing up in a

testing program in any year are because of “true” increases in learning. In order to

understand a “true” gain resulting from an instructional program, we construct

confidence bands or intervals that give each score a range as opposed to a single

number. This range provides flexibility in understanding what the score would be if

there were “errors” in the test. The table in Figure 5.10 gives the calculated standard

error of measure for normal NCEs.

The larger the

number of students

in a sample, the more

confidence we have

that the score is an

accurate reflection

of that sample

group’s abilities.
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Figure 5.10
GIVE AND TAKE TABLE

To construct a confidence band, consider that a group of five students had an

average score of 40 on a reading test.We need to look at Figure 5.10, the Give and

Take Table, to see that the error of measurement associated with the five students in

this group is 4.5—the smaller the number of students, the more likely it is that the

average represents a chance occurrence or error. The confidence band would then be

formed from 35.5 to 44.5 (i.e., 40 - 4.5 = 35.5; 40 + 4.5 = 44.5). The interpretation:

We can feel confident (68% of the time—one standard deviation) that the average

true score of these students would be somewhere between 35.5 and 44.5.We can feel

95 percent confident that the average true score would be between 31 and 49

(double the size of the band, or two standard deviations, 2 x 4.5 = 9) (i.e., 40 - 9 =

31; 40+ 9 = 49).

VALIDITY AND RELIABILITY OF ASSESSMENTS

Other important terms associated with testing are defined below. Please see the

References and Resources section at the end of this book for further information

about these terms.
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The validity of a

test or assessment

refers to whether it

provides the type of

information desired.

VALIDITY

The validity of a test or assessment refers to whether it provides the type of

information desired.Validity can be enhanced by asking appropriate questions that

get to what you want to know.

Ways to document and demonstrate validity include the following:

� Content validity relates to the appropriateness of the items with respect

to the content, instruction, or the curriculum being measured.

� Predictive validity refers to a test’s ability to predict future performance

in the area that the instrument is measuring.

� Face validity relates to the appearance that the test (or the items on the

test) measures what it claims to measure.

� Construct validity refers to the degree to which the test actually measures

the particular construct (trait or aptitude) in question.

� Concurrent validity refers to the scores on a test being related to

currently existing measures of the same content or behavior.

� Differential validity refers to the degree to which a test does not have

a bias that would favor a particular sub-group of individuals (boys

versus girls).

� Consequential validity refers to the wanted and unwanted implications

resulting from the use of a test.

RELIABILITY

The reliability of a test or assessment relates to the consistency with which

knowledge is measured. Reliability tells us that if students were to take the test more

than once, they would get the same (or nearly the same) score.

Reliability is impacted, among other things, by—

� the range of individual differences (a test administered to a

heterogeneous group will increase the reliability of the results);

� the length of the test in terms of number of items (reliability increases

with length);

� the time limit (if the test is too long and students cannot complete all the

questions, the answers at the end, the ones not completed, will show high

correlation because the scores are usually 0. That will artificially show an

undue increase in reliability);

� the range of item difficulty (very easy tests or very difficult tests will have

a lower reliability);

� the unidimensionality (all items should measure the same dimension,

trait, or construct); and

The reliability of a test

or assessment relates

to the consistency with

which knowledge

is measured.
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A test may be reliable

without being valid,

but it cannot be valid

without being reliable.

� the consistency of the testing environment and the testing material

(booklets) among test sites and in time. Reliability increases when

sources of errors are limited and controlled.

A test may be reliable without being valid, but it cannot be valid without being

reliable. As an example, a tape measure is an extremely “reliable” tool when

measuring the length of a wall. However, it would be a non-“valid”measuring tool

when preparing the mix for a cake. Also, a kitchen scale is a “valid” tool to measure

the weight, but would be non-reliable and non-“valid” at measuring an adult’s body

weight.

REFLECTION QUESTIONS

1. What are student learning data?

2. Why are student learning data important for continuous school

improvement?

3. How is your school assessing student learning, and why? Are these

approaches appropriate?

4. Who should know the student learning data of a school?

APPLICATION OPPORTUNITIES

1. Use the student learning data inventory (Appendix B3) to list how your

school assesses student learning. Note gaps in assessments and uses of

assessments. Make sure your assessments are appropriate for the intended

uses and information.

2. Graph your schoolwide student achievement data, disaggregated in the ways

mentioned in the chapter and as shown in Appendix F.

Most schools have summative student learning data available
through their state or provincial offices of education.

The Data Team might want to spend a couple of
hours reorganizing the data for the data profile.

Organizing multiple measures of student learning data
will take a little longer, starting with identifying what

is being used in all grade levels and subject areas.

HOW MUCH TIME DOES IT TAKE?




